A 60-year-old man with a history of oesophagectomy for carcinoma presented with worsening dysphagia, dyspnoea and tachypnoea secondary to oesophageal stricture and tumour invasion of the trachea causing a "ball-valve" obstruction. The patient required placement of a T-Y tracheobronchial stent to relieve the airway obstruction and was successfully managed using sevoflurane for gaseous induction followed by maintenance with propofol total intravenous anaesthesia. FIGURE 1: Bronchoscopic view of the intraluminal tracheal tumour. W: Wall of trachea, showing the tracheal rings. M: Mass protruding into the tracheal lumen.
Airway surgery is often challenging to anaesthetists. Surgical pathology can distort the airway anatomy and compromise its patency. During the operation, the airway is shared with the surgeon and paralysis may be required to facilitate surgery. Stent placement for tracheal obstruction is a relatively common procedure, the anaesthetic management of which has been previously described [1] [2] [3] . However, stents used for tracheobronchial obstruction are completely different in design from those used in the proximal trachea and their surgical placement is technically more demanding 4, 5 . In addition, a large tracheobronchial tumour producing a "ball-valve" type of intermittent obstruction is particularly hazardous because of its inaccessibility and the potential for complete blockage to occur during anaesthesia. We outline the successful management of a patient for placement of a T-Y stent (designed by Westaby and Jackson 4 ; Hood Laboratories, U.S.A.) into the distal trachea using gaseous induction with sevoflurane and propofol total intravenous anaesthesia (TIVA) for maintenance, a technique not previously described.
CASE HISTORY
A 60-year-old man had had an oesophagectomy for carcinoma of the oesophagus. At follow-up four months later, he complained of progressive dysphagia, dyspnoea and tachypnoea over the previous month. Fibreoptic oesophagoscopy, performed by the surgeon under midazolam sedation and topical anaesthesia in the outpatient clinic, showed oesophageal stenosis at the level of surgical anastomosis between the oesophagus and the stomach in the middle part of the mediastinum. The surgeon also performed fibreoptic bronchoscopy which showed a pedunculated mass on the posterior wall of the trachea near the carina producing a ball-valve effect on respiration ( Figure 1 ).
CASE REPORT
Anaesthesia and Intensive Care, Vol. 28, No. 2, April 2000 During the bronchoscopy procedure, the patient developed significant respiratory distress. The ICU team was urgently consulted and an ICU consultant performed a fibreoptic-guided nasal intubation with a size 6 mm ID uncuffed endotracheal tube with its tip manoeuvred past the tumour. The patient was then assessed by a cardiothoracic surgeon who decided to perform emergency placement of a T-Y tracheobronchial stent for palliative relief of the tracheal obstruction. At the preoperative visit, the patient was breathing comfortably through the nasal endotracheal tube and auscultation revealed mildly decreased air entry to his right lung base. His chest X-ray showed some right basal atelectasis but was otherwise unremarkable. He was very cachectic but all laboratory results were normal.
On arrival in the operating room, the patient's endotracheal tube was connected to the breathing circuit. ECG, non-invasive blood pressure, pulse oximeter and gas monitors were applied. Sevoflurane 8% in oxygen 100% was used to induce anaesthesia. With the patient breathing spontaneously, the endotracheal tube was then slowly removed. Sevoflurane was discontinued and general anaesthesia was maintained with an intravenous infusion of propofol. The surgeon then inserted a rigid bronchoscope and the patient's respiration was temporarily and intermittently assisted with jet ventilation of oxygen via the side port. There was extensive tumour mass in the middle and distal trachea down to the carina, and a tracheo-oesophageal fistula and a bronchopleural fistula in the right main bronchus.
Insertion of the T-Y stent (Hood, Code RTY-10, 10 mm OD) firstly required a tracheostomy at the level of the protruding side arm (T arm) ( Figure 2 ). Following this, fine gum-elastic bougies were inserted through the tracheostomy stoma and manoeuvred past the obstructing mass into the right and left main bronchi. These bougies were used to guide the bronchial limbs into position as the tube was railroaded into place over them. The part of the stent proximal to the side arm is made of pliable silicone, which can be easily folded, and this was then flipped into the subglottic trachea (Figures 3,4 ).
This part of the procedure has to be performed expeditiously as ventilation is suspended until the stent is in the correct position. When the bifurcation was sited firmly on the carina, the guide bougies were withdrawn.
Cardiovascular stability and oxygen saturation above 96% were maintained throughout the procedure. The patient had no breathing difficulties on awakening and had an uneventful recovery in the high dependency unit. His postoperative chest X-ray showed no pneumothorax. However, two weeks later, his condition deteriorated and he developed superior vena cava obstruction. He died one month after the operation, as a result of bronchopneumonia. 
DISCUSSION
Either external compression or intraluminal pathologies can cause tracheal obstruction that can be acute and immediately life-threatening or cause progressive asphyxiation, as in this patient with advanced neoplasm. Indications for tracheal stent insertion include intraluminal airway neoplasm, nonresectable tracheal stenosis and to bypass or exclude fistulae. There are many designs of tracheal stents but they can broadly be divided into proximal and distal types according to their intended anatomical placement. Our patient suffered from a supracarinal obstruction caused by a tumour mass from spread of carcinoma of the oesophagus. Fistulae are common in such pathology. Placement of a T-Y stent improves quality of life in terminally ill patients and allows time for possible treatment. Additional advantages include easy and effective suctioning via the T-arm and the ability to speak when the T-arm is closed.
Placement of a straight tracheal stent is more common and technically easier than those inserted for distal lesions and the anaesthesia management has been previously described [1] [2] [3] . The procedure has been successfully managed using either inhalational or intravenous anaesthesia. However, there is little information on the anaesthetic management for low tracheal stent placement and there appear to be no consensus recommendations for the procedure. We successfully managed this case and note some points worth considering in the anaesthetic management.
The major concern with this procedure is the potential loss of airway control that could easily happen because: 1. the endotracheal tube has to be withdrawn early in the procedure and should significant airway obstruction by the tumour follow, reintubation, non-traumatically bypassing the tumour may be difficult; 2. surgical airway manipulation is a strong stimulus that may result in bronchospasm or coughing and bucking; 3. tumour dislodgement or bleeding can occur. In our case, the surgical stimulus was obtunded with a relatively deep anaesthetic level. Both sevoflurane and propofol are relatively easy to titrate to the desired anaesthetic depth with prevention of somatic movement in response to surgical stimulus. Neuromuscular blocking drugs and opioids were not used and the patient's airway and spontaneous respiration was well maintained using this anaesthetic regimen. It is also important to recognise the surgeons' experience and skill with the technique and good communication is very important in ensuring a smooth and uneventful procedure.
We chose not to institute positive pressure ventilation as the endotracheal tube had to be withdrawn early in the procedure. There was a risk that the patient would be unable to maintain adequate respiration unaided so we prepared to administer jet ventilation via the bronchoscope to assist breathing, but, in fact, we only had to do this very briefly on two occasions. It is probably best to avoid instituting continuous positive pressure ventilation, if possible, especially with high airway pressures or large tidal volumes. The ball-valve effect of the tumour could potentially impair expiration resulting in a rise in intrathoracic pressure with subsequent deleterious effects on the cardiovascular system or pulmonary barotrauma, and there is also a risk of ventilating fistulae.
We induced the patient with sevoflurane as we considered that it would produce a smooth induction with minimal cardiorespiratory depression and the potential for rapid emergence if necessary 6 . These properties have led a number of investigators to advocate induction with sevoflurane for difficult tracheal intubation 7, 8 . In our patient, we administered sevoflurane 8% in oxygen 100% for almost five minutes before withdrawal of the endotracheal tube. However, after removal of the endotracheal tube, continued administration of sevoflurane through the side port of the bronchoscope would have been difficult and impractical, as leakage would lead to a risk of awareness and pollution of the operation environment. Anaesthesia was, therefore, maintained with a propofol infusion, which is also easily titratable and avoids these problems.
